Novel double and single ryanodine receptor 1 variants in two Austrian malignant hyperthermia families.
Malignant hyperthermia (MH) is a potentially lethal genetic disorder in response to volatile anesthetics and depolarizing muscle relaxants. To support the claim that a novel genetic variant causes MH, it is necessary to demonstrate that it has significant effects on the sensitivity of the ryanodine receptor (RYR1) calcium channel. In this study we focused on 2 Austrian families with strong MH disposition and new RYR1 variants. We sequenced the entire coding region of the RYR1 from 2 Austrian MH individuals. Genotype-phenotype segregation and evolutionary conservation of the variants were considered. On a functional level, Ca(2+) release experiments with fura-2-acetoxymethyl ester were performed in cultured skeletal muscle cells derived from individuals carrying the new variants and compared with control cells from nonsusceptible individuals. Caffeine, 4-chloro-m-cresole (4-CmC), and halothane were used as specific Ca(2+) releasing agents. The variant p.A612P in family A segregated with an MH-susceptible phenotype and cells showed an increased sensitivity for all Ca(2+)-releasing substances tested. In family B, 2 variants (p.R2458H/p.R3348C) were identified. While p.R2458H and p.R2458H/p.R3348C segregated with an MH-susceptible diagnosis, p.R3348C alone showed an MH equivocal diagnosis. Ca(2+)-release experiments showed that exchanges of these highly conserved amino acids increased the sensitivities for the substances tested (except 4-CmC with p.R2458H and p.R3348C) when compared with the MH-negative control group. Our results suggest that these variants are new causative MH variants.